A recent meta-analysis by Arct et al. (2015) revealed a small but significant overall positive relationship between the occurrence of extrapair paternity (EPP) and the genetic similarity between a socially paired male and female (Zr = 0.09). This finding possibly indicates that extrapair mating is a female strategy to avoid the negative consequences of inbreeding and, therefore, female extrapair mating is adaptive. Or is it? On reading this result, 3 questions came to our mind. First, how general is this finding across species? In some species, the benefits of inbreeding avoidance seem to be clear (e.g., Kingma et al. 2013) , whereas in others, inbreeding can be tolerated or even preferred (reviewed in Szulkin et al. 2013) . Indeed, Arct et al. reported a very high overall heterogeneity (I 2 = 98%), which indicates that although, in an "average" species, EPP is more common in related than unrelated pairs, there are differences in inbreeding tolerance among species. One, therefore, needs to be careful about extrapolating the observed overall effect of genetic relatedness on EPP to a specific species.
Second, how does a female detect her relatedness to the social partner? Given that familiar siblings rarely form social bonds in birds (but see Kingma et al. 2013) , Arct et al.'s finding implies, unless the results are due to cryptic female choice driven by relatedness (e.g., Løvlie et al. 2013) , that female birds might be able to identify unfamiliar male siblings. Despite evidence that birds can identify unfamiliar kin (Petrie et al. 1999 ) and the recent discovery that some bird species could do this using olfactory cues (e.g., Krause et al. 2012) , current empirical evidence points to most bird species requiring direct familiarization to recognize their kin (Nakagawa and Waas 2004; Ihle and Forstmeier 2013) . At least in species with multiple broods per season, females might use cues other than kinship to detect inbreeding depression (e.g., unhatched eggs) in an earlier brood. Then, females can ameliorate the cost of inbreeding by deciding to seek extrapair matings, or else pursue divorce, though this might incur other costs. If females can use past broods to assess potential inbreeding depression, then EPP will be more common in later broods. Also, in this case, we can predict that species with a single brood per season would probably not show an effect on EPP of genetic similarity between partners. The hypothesis that females can use past broods to assess inbreeding depression is yet to be tested across species.
Third, perhaps most importantly, do females gain indirect genetic benefits from EPP? For the scenario portrayed by Arct et al. to be adaptive for females, a female would need to mate with an extrapair male that is genetically more distant than her social partner. Hypothetically, where a female indeed has high genetic relatedness to her social mate, then even if that female mated with a random extrapair male, one would expect that male, on average, to be less related to her than the cuckolded male. However, another recent meta-analysis shows otherwise; the extrapair male(s) and the respective cuckolded male were, on average, of similar relatedness to the focal female (Zr = −0.03; Hsu et al. 2015) . This meta-analytic result by Hsu et al. intuitively contradicts the result of Arct et al., especially given that the 2 studies reviewed essentially the same literature. This counterintuitive combination of meta-analytic results might be explained by assuming 1) female extrapair matings occur mostly among neighboring males and 2) neighboring males are as closely related to the females seeking extrapair mating as the female's social mates. Indeed, most extrapair mating seems to be with neighboring males (Hadfield et al. 2006; Kingma et al. 2013) . Also, kin structure or viscosity in the breeding grounds has often been observed (Nakagawa and Waas 2004). If both assumptions were true, Hsu et al. (2015) and Arct et al.'s results would not be mutually exclusive, and we call for more studies that validate them. Regardless of the mechanism, Hsu et al.'s (2015) meta-analytic results indicate that females do not benefit from EPP by avoiding inbreeding or gaining compatibility genes.
The most consistent finding in the literature is that extrapair males are older than cuckolded males and that older males gain more EPP than younger males (meta-analyzed in Akçay and Roughgarden 2007; Cleasby and Nakagawa 2012; Hsu et al. 2015) . On the surface, this finding is consistent with the goodgenes hypothesis because older males are expected to have good genes. However, we lack convincing empirical evidence that old age signals heritable traits that benefit fitness in offspring (Schroeder et al. 2015) . Hsu et al. (2015) suggest that the observed age-EPP relationship supports not the good-genes hypothesis, but the male manipulation hypothesis, which posits that older males obtain more EPP because they are better at convincing or coercing females into extrapair mating than younger counterparts (cf. Westneat and Stewart 2003) . This hypothesis suggests that female extrapair mating behavior is not directly selected for, is not necessarily adaptive, and might even be maladaptive to females (Forstmeier et al. 2014 ). Indeed, recent empirical studies showed extrapair offspring to be less fit than within-pair offspring, indicating that females are actually suffering indirect genetic costs from pursuing EPP, rather than benefits (e.g., Hsu et al. 2014; but see Lehtonen and Kokko 2015).
The meta-analysis by Arct et al. (2015) is an important and valuable first step toward answering the question whether extrapair mating evolved as an inbreeding avoidance strategy. Like most other metaanalyses, and for understandable reasons, the study is based on estimates from the published literature only. In this context, I would like to raise a provocative question that concerns meta-analyses in general: To what extent can we draw conclusions from a set of data that has gone through several steps of filtering? This is not at all meant as a critique of Arct et al. or of the many authors who have published the original research, but rather as a critique of our present publication system, which filters the research by its outcome (Fanelli 2010) and thereby hinders an unbiased assessment of research questions and ultimately scientific progress.
Imagine you tested the hypothesis that extrapair mating serves inbreeding avoidance in a species where inbreeding is rather uncommon and you obtained a null result. In the current publication environment, such an estimate would most likely remain unpublished because referees would criticize the limited power and the improbability of the hypothesis for your study system. A significant finding, in contrast, would likely get published irrespective of the plausibility of the hypothesis for a given species.
For the study of Arct et al. (2015) we can in fact inspect this issue more closely. A literature data base of our Department (Kempenaers B, Valcu M, unpublished data) indicates that at least 521 estimates of levels of extrapair paternity in birds have been published up until 2012 (the end of data collection in the Arct study). Of these, 472 detected extrapair paternity, which then should in principle allow testing the hypothesis of inbreeding avoidance because relatedness can be estimated from the molecular markers. However, it appears that most of these tests were either not carried out or not published because only 43 estimates (9.1%) are included in the present meta-analysis. With more than 90% of all possible estimates remaining unpublished, it appears dangerous to draw conclusions from the currently published subset (comprising 31 nonsignificant effects, 11 significant positive effects, and 1 significant negative effect) and to assume that research findings did not influence the probability of publication.
Additional bias could result from so-called "researcher degrees of freedom" (Simmons et al. 2011) , meaning that researchers may often (even unconsciously) prefer statistical tests that yield significance because they perceive them as more powerful. When faced with arbitrary decisions (e.g., which statistic of relatedness to compute, whether or not to exclude molecular markers that contain null alleles, whether or not to exclude females mated to polygynous males), researchers may often have opted for choices that made their findings more coherent with their expectations and hence more easily publishable.
In the present case, publication bias and researcher degrees of freedom would mean that large positive effects should be overrepresented in the sample. This would also lead to an inflation of the heterogeneity of effect sizes, which was found to be large and highly significant in the study by Arct et al. (2015) . Attempts by the authors of explaining the heterogeneity of effect sizes were all unsuccessful, and although the article highlights the possible effect
